Abstract. For a smooth function f(x,y), of the real variables x and y, we compute the limit
Introduction
Let us recall that for a function g(z), which is continuous for z in a neighborhood of 0 € C, lim <j) g{z= 2irig(0).
T. Hatziafratis
In this note we study the limits x 2 +y 2 =e 2 and we show that they exist, provided that the function f(x, y) is sufficiently smooth. In fact we can compute explicitly these limits in terms of the derivatives of / at (0,0). The formulas we obtain are analogues of (1) . Notice also that and we leave this question open for n > 3 (in the sense of finding the analogue of Theorem 2).
The computation
We start the computation of the limits (2) in a special case by proving the following theorem. Since for (x, y) on the circle x 2 + y 2 = e 2 , |x| < e and |y| < e, we have and we write (5) in the form
\z\=e Also on the circle \z\ = e, z = e 2 /z, and therefore It follows from (7) that -when a + b = k + I. Combining the results of the above calculations we obtain the conclusion of the theorem.
Next using the formula of Theorem 1 and Taylor's expansion of a smooth function, we prove the following theorem. 
A related question
Let us consider a smooth function f{x,y) in a neighborhood of (0,0) in R 2 and for small e > 0 let us write the following formula, which is a consequence of Green's formula: We are using the notation f x = df/dx and f y = df/dy.) Letting S -> 0 we obtain 2 Therefore, if we differentiate both sides of (11), we see that 
